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Concis e Stat ement of Relevanny 

This reference discloses a structure of a memory cell capacitor 
in a ferroelectric memory (paragraph 0098^ 0099). 
Translation of Paragraphs [ 0098 ]-[ 0099 ] 
[0098] 

On the one hand. Fig. 3 is a diagram which illustrates a 
conventional structure of 1 transistor + 1 capacitor type cell. 
Fig. 3(A) is a plain view showing a layout, and Fig. 3(B) is a 
cross-sectional view. Meanwhile, hatching is omitted also in 
Fig. 3. 

[0099] 

In Fig. 3, 201 denotes a semiconductor substrate,. 2 02 denotes 
an element isolation region, 203 denotes a drain-source region, 
2 04 denotes a gate oxide film, 2 05 denotes a gate electrode (word 
line) composed of polysilicon or polycide, 206a and 206b denote 
lower electrodes of ferroelectric capacitors, the lower 
electrodes constituting node electrodes, 207 denotes a 
ferroelectric capacitor insulator, 208a and 208b denote upper 
electrodes which constitute plate lines PLll and PL12, 209 
denotes an interlayer insulation film, and 210 denotes an 
aluminum wiring layer forming a bit line BLll. 



1 




(19)H*H4^/f (JP) 



(12) ^ ^ 4# ^ ^ (A) 



HOIL 27/10 
G 1 1 C 11/22 
14/00 

HOIL 27/108 
21/8242 



#|g2000 -349248 
(P2000 -349248A) 

(43)^BHB ffjSl2^12H 15 8(2000.12. 15) 



4 5 1 



FI 

HO IL 
Gl 1 C 



HOIL 



27/10 
11/22 
11/34 
27/10 
29/78 



OL 



45 1 

3 5 2A 
6 5 1 
3 7 1 
(± 16 S) 



7-?3-r(##) 

5B024 
5F0 0 1 
5F0 8 3 



(21)fflK#^ 



(22)aiaB 



4$S¥1 1-158632 



^^£11^ 6 H 4 B (1999. 6. 4) 



(71)aiiaA 000002185 

y^^&jmAt&Jll 6 TB 7 #35-^ 

(72mmm mm . 

:ss^ia;fiK^fca;r[6TB7§35# y, 

(74)f^gA 100094053 

5B024 AA07 Mil BA02 BA13 BA25 

BA2g CA07 CA21 
5F001 AA17 AB02 AD12 AED2 AE03 
5F083 AD21 AD49 FKOl GAll LA03 
LAD4 LAOS LA12 LA16 LA19 



(54) 5i«s^*^;<^u*<ti^^-<z)7i^-fe;^:3^jS 



(57) mm\ 

IM^^^] ^ 1 oiSf^^-^ K^ictt, 17— mwL 1 
1 i: !7- KIgWL 1 2 4r?4S:fc:. ^ 2 (Di&f^^- K^fc 

y v-i/c s T 1 1 <D^mmmt^^^^<i^^\cm^^riit 

S:fTl\ §l#jgg^2<7>'fe>^v;^ h y V^CST 1 2CO#3S 



UD 

JL 



fLi4 : 



n.]z 



BUZ 



ifl 

BL13 



CSTIl 

\ 



FClOl j - 
FC102-I-5F 



rem-!- 



PC104-f 
WLll i 

i 



BLM 



TSX023 



pciosi 



CST13 
ND14 



pcioa: 



t ^^^^ 1 



Fciog 



fciot; ^- 



FC108 



J — i 



t 

csri2 

NDll 



,7R104 



_tFC113 



Fcuo: 



PCI Hi 




PU2 

J 



FC115 



ai3 



FC112: 

NDial 



PL14 



csn4 



I- 



T 

12 



J 



71 
fi.13 : 



f3-f 



TB103; 
-I- 



11 



T 

13 





■ I 

5/A 




1 • 

S/A 





























14 



15 



-1- 



1 

[iS*« 3 ] JilE^ 1 CO !7- KadSilS^^ix/cS'&tc 
#fiSffiffiS:#;tS^S**^5§S*92lsmcr)§t^a^$: 

^ ^ y< > ^ jcfStg $ ti.fz^y'— ^ (CM Vxmm^o—tS 

aft:^^yo 

isI^lciSS^LT. ±ffi^lco^^•::^ h7>'v?;j^i^i:l|2 0 



(2) 2000-349248 
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[if*^l 01 t"— Steffi UO^{C±|£mi<30 57 — 

1 1 J ±15^- K^Sfi . % 2 coijjf^^- K 

2c7:)y-Kaffii:. ±^m2(0}^y hmt±m^2(Dy 

ti^m2(Dy<:!^ h^^'i^:^^ ±ISS20/— Km@ 
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^ffl U i: SS # ii;^. S:?T p S^SfS ^ ^ y <o r ^ -fe ;^ 

2(Dy—Ymmt. ±w.m2(o\f^y h^t±mm2<D/ 
'-Y'mMt(om\z^m^ti. ±mm2<DZ7—vmzm7}Q 

fh^m2(Oy<:^Y=7>i^y^^ ±lfi®2CO/-Kmffi 

vm^mmt LT**-r'5jifa^i*D±t/^2(z>-fe>'i':^ 

ra^(-S*^L> JblS»li3j:U5^2<^-feyi-;^ by v-i^^co 

30 [0001] 

[0 0 0 2] 
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[0 0 0 5] 7« ^ y ir/uT u>r 1 TM^. m-nkcms:^ 

tLt^^mmi^^^^<'^^FCl-^FC5, FC6--FC 
10, FCll— FC15, FC 1 S'-FC 2 060— 
<OS@;6Sl^— (7)!7— KiHWL 1. WL 2. WL3, WL 
4(C^H^ixggc$tt. I^— ?U(CEg$n?tFC 1, F 
C6. FCll, FC 1 6(Ofife*<^aS;d5fc'y hilftBL 
ltd. FC2, FC7, FC12. F C 1 7 Oftk^5'<^S 
SdSfcT^y hllBL 2fCFC3, FC8. FC13, FC 

1 8(Dte:fe'comS;a^t'5^ hllBL sjc, fc4, fc 

9. FC 1 4. .FC 1 9<Offe;5-<D@ffidSl^3/ hjiftBL4 
(C, FC5, FCIO, FC15, F C 2 0 Offej^^O® 

Sds t*3/ hiSiB L 5 ^c^tL-e^^g!MSJ^TV^^« L 

tt. tr^y hilftBL l~BL5Ji-feV>^T>^://:;&7A7=' 

[0 0 0 6] ss^a^icr^'^^^v'^'^; t;:^7^i;s^;^4#'l4 

[0 0 0 7] JEilT. ^^m^^-\'^^''>i^ot:;:^7"y i/;^ 
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(a) d^fcj^i-p^y (b) ^^v^ (c) 

t5m2c^V^-i? (WTt^-jJ'' 0* ) 

[0 0 0 8] 5S^m#:7<^yft> 0 6 (a) (c^-rt^^; 

o^ifejg datfJA) stt'-:^' 1' . -^^i':^m(omjE 

m^B) Srx— ^' 0' i:Lr. ^»5lttC0;»«^y i 
[0 0 0 9] -r^S^fc^Si^Sff^^y *w*5V^Tf±. 7*— 

[0 0 1 01 fct ;tf^. I2I5(Cj3V^T;<^y-fe/VMC 1 

^^ffi«^^^^'?e^i$'FCilcSffiStufcmW;d^tfy 
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[0 0 1 2] ;^c<txf^^^y -fer/l-MGl (^^Sl^^^ 

i^WL 1 {CO V^ffiOU. \fyh^Bl^\\Z,mMmS.V 

2'-'WL 4omfi[fiV c c/2{c@^$i^^i^ tzkk. 
tf*SS^<^5p«^y-feyV'MC2 (^Km^^^^^^'^'v'^^FC 
6) iCT^-iJ^' 0' ;6SSg^3^^i^-c^^fcl«'g^. 

Lfc25SoT. *»e^ hy i7>^s^^S{*:^^y tc*3 

[0 0 13] rnicitbus P 4 8 7 3 6 6 4fe:fe^.^T 

S. Sheffeield bfi. t's^ hift t =^^-^^'i^i5^ 
[0014] -tcoH^c^^l&jfei: LT. 1 ^BOxn'>^ h ^ >^ 

[6 0 1 5 ] |l]7fi, 1 V^l^-J^^^^ 1 ^^r-Y-'^v'iS^M 

[0 0 16] ::<^5a^®^*;^^y 5*^. (El7T*f^ 

8 f@) (^y ^ y -feyUMC 0 1 -^MC 0 8 V]) ^ 

hT^=3— ^j^s. J:u^-fe>'>^r>':7' (s/a) 9- 

1, 9-2{CJ:!9«^J5fe$i^TV^^^o ^^^y-fe/WMCO 

1 (---MCOS) ^iz^tLim<Oy<::^ 
TROl (—TRO 8) *3J:T/3S^S^*=af•^^^•i/l^ FC 
0 1 ("--FCOS) {dj; ^9«^^i^r^/^^o ^^^^^ 
h^Vv^^^^TRO l—TR 0 8Ji. /ci:;tfinf^-r^- 

[0 0 17] -tDT. m— jytciEJij^^Lfe^^y-feyuM 

COl, MOO 3Sr«^i-55S^m^=3{.^^N-i/'^FCO 
1, FCO 30— |x7>'i;?>^-^TR0 
40 1, TRO 3^^LTtf5^ hilSBLO 1(C^^$^^TV^ 
l^^tC, >^y-fe>^UMCO 2. MC0 4$r«^-r^ 

F C 0 2, F C 0 4 (7:)— ;^(7:>®^yd5 
-^^J:^ h7>'i^;^^TR0 2, TRO 4^:i\'l.X\f^y hB 
B L 0 3 tC^^^iX. ^^y -tyl-MC 0 5, MOO 7^ 
^S;55ci-53fi^mfl^=^^^>'V^ FC 0 5. FC0 7<D—:^ 

hlftB L 0 2{CS«Sg$tL. p« ^ y ir/UMC 0 6 . M 
CO 8 Srtg;5Sc-t-55S^ffiff^^^<v'^FC 0 6. FCO 
8CO— :6'<^®®;6S^<;:^ h^^v^^^^TRO 6. TR08 
SO hi»B L 0 4 fCSS!^ i^TV^So 
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[0 0 18] Sfc. ;><^y-fe/UMCO 1, MC 0 2 SrS 
f5^i-^^mn.t^^^^<->^FC0 1, F C 0 2 CD{tii:&CO 

^tc, ^^y-fe/i-Mc 0 3. MC 0 6 

iS^^^^N'v'^'FCO 3 — FCO 6 

MCO 8*«J5K-r^5S^®fls::^^y<V^FC O 7, FC 
0 8 (D^:^(Om^t^^m<OZfiy— hi&P L 0 3 tw^gg^ 

[0 0 191 ^LT. 1^— ?T(cE^J^ixfc^^y-fe>'UM i< 
COl. MCO 2i:mf&'t^y<:^h^>iy:^^TR0 

1. TRO 2<^)<>*— Km@;dS*acr)!7— Ki^WLO ItC 

SSSSi^TV^5o l^-ffJria?«^ttfc:7«^y-fe 

yWMCOS, MCO 4S:«^-rS>''^;^ h7>i^-^:^TR 
0 3, TRO 4 0-1^— h«®d5*iiOl7— KiHWL 0 2 
{-SiK^tl. 1^— frtCiSyiJ^lxfc^^y ir/UMCO 5, 
MC 0 6 h7>'i^;^^TR0 5, TRO 

6 coy— hm^ibmm(Ol7— KiSaWL O S tCgESc^ix. 
PI— fr(;iiB?iJ$ix^tp<^y-&/VMCO 7. MC0 8S:« 

[0 0 2 0] roi h^:/v^;j^i$''+ 1 :^"^^<v'i^M-fe>'i-' 

cc+a (afi^^;^ ^7>'v^:^^5'<DU#V^ffl[®iEV t hIJA 
T R «:»ji#tSt-«:i^ bT^T P o 

[0 0 2 1 1 /b^;ttf^^y iryUMC 0 1 fd^UTy^— 
^^OS#3ii;^S^^T5^&'^^i. h^^B LO IJCOVS: 
B1*DL. !7— K^WL 0 1 (;imai®JEVcc+ 1 VSrRljD JO 

v^c^^^^tL^So ^co^. 'T'u— Mip L 0 1 tcmaim 

JE Vcc SrSIJP jgcV^TO VSrH3*Pi-'5o i-/^*:>*>. !7 
— K^WL 0 1 f)^mMWS,Vcc \^-<Mzi^^^thX^^^ 
mmitC, T'U— hiSftPLO lfC3«-LT0V-^Vcc-*0V 

F c 0 1 iic^\,^x^mtim:i \) . fife:&60Sffi (^u- h 

[0 0 2 2] ^fts p^^y-tryWMC 0 1 (D'f—^^B^ 
tti-tm^. Ifj/ hiSSBLO l'-BL0 4(C0V4rB3*D 

^o^^— :/:xi:-r5o r ^ t !7- 0 
llcmaS«EVcc4- 1 VS:8]iD-rSp T'U'— hiS 

P L 0 1 (T^mffi^ 0 VTb^hM.MMJ^Vco l^^^U^XiL-ib 

^^y<i^^ F c 0 1 <Dii^m^Mm^:^<DmM (>^i^— v 
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^ F c 0 1 <o^Wskmii^-:*3(DmM {yfy hf^m) t^h 
^^(owm izfiy—vmm) \zmf>^oi^m\z^^m^\z 

BLO I <Om<iLV l(D:^iiK ^mRmv^j:\^^m^(0}:fiy 

hISBLO l<7)m{4V2<fc!9;fe#<7i^, wCDl^i/ hll 
(om&v 1 ^ititv 2 i: ^ ±>^T>:r\zi3\,^Xtztx. 
JO f^lli;^L^.CV^^^— fe/MCi-S^^pm^Vref (V 1 > 
Vref >V2) i:CD:*:/Mc:jS:C;t u^/K •r>ii:)*>Vcc 

UT. fi:^(;iSt;^:/u- hlftp L o i tco vSrB3*Pi-'5 

[0 0 2 3] U;5^U^^;dSP>. 

^y<t^^m±^^imm\.ti^mmi^:^'ev x\^. r^-r;^ 

[0 0 2 41 d^;&>S«^if(c®;^-c?fc$tL)t>b 
<DXhy)s ^(OU&^\^, X$:<*:-t>oo, 

So 

[0 0 2 5] 

30 ib. 2p:%P>^O^^m«:>^y (i, M 1 O tf y h^gi: , ^ 

v^mi^tL\^0m^mikm\zjs^w^iv^mi(oy<^ h^^-^^ 

fo mt±t^m2(o/-vrmmt<Dmitz^m^rc. ±ia»2 
OS7— h*mzmii^tL^mj£iizit^cxmiB^u-^tz\^$¥ 
mm^m\z^w^ti^m2<Dy<p^hy^^i^^i^t. Jiia 

mmmi^^Yy<iy^ tt:m'r^m2(D±/i^:^ h y .^^^t 

[0 0 2 6] ^fc, 5)s:^?g-eii. Jil5micO!7— Klftt 
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[0 0 2 7] -^ti^ :^^mx-\t. ±,^m2(0\fiyhmz, 
let*. ±^^l(0\f^y Ymc^mMiiL^^X,^^SL^^ 

JC5l#JK#Ji|5M2<0!7-Ki»S:ilS?bT. ^2<Oir/P 

i^sriis^uT. mi^^-fe^^^^ by 

[0 0 2 9] *^§|-e(i. ±IEmiO!7— Klfti: 

*5j;t;«^2(Oir/w;^ h y ^^^p^o— 

[0 0 3 01 *«?g-c(i. ^ts^^^mu^tc, 

±l5Sl:fcJ:T^ll2C0!7'-K^dSil*^$t^.^i:> ±IS^ 

l*5J:U^^2<7>ir/V'>^ h y >'^0#SfiK®flC:3f ^yN-^^^ 

[0 0 3 1] S/t. ^•^MS^^^^^^'v'iJ' 
[0 0 3 2] *fc. ^lcoiijf^^-K^I|2 

coibf^^- K-eiiif^:d5-5rHe?'^5i^m#:-?^^y -efcoT. 

-Km@<i:> JblS»l<7:»t':y hi&i:±l5^1 (T^y- Km 

^-rssio-feyu;^ by ^-i/^. »2coy — Km®<t> 
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JO 

-kJUP. hV^ift. -blEM 1 <OS)f^^— K^tCfi. its 
15^1 <^^'?>^ h^^^v^-?^;^ i:^2<0>^^;^ h7^^i^:^^Sr 

lo<^^^a{<c:^^>'>-Vi$^tC 1 tf^y hSrietgU -bl2M 
2(7>ibf^^— mtcifi, ±12^ 1(7D!7- Klfei:^ 2 co^7 

^2<D^j\-:^ hy v^rtco— S^osa^S^^-^-yN'v'^i;! 
[0 0 3 3] Sfc. :*:^0Jti. Ml<^e's/ hf^t. ^2 

a^oru-h^s^. mii^-/-Km^^. jiismio 

yv^ir. 02coy— KSffii:. ±15^2 Ofcfy hlfti: 
^m\c^n^f\.^^2<Dy<::^V^>'i^:^9 ±12^2 

mi^^^^<->9 ti:m't^m2(o±juj^ h y ^-i/tsr* 

[0 0 3 4] */c. *^P^t*. MlOtfiy h^i:. «2 
50 tc\±0m^m'^m\c^^^i^^Ml(Oy<:^ h^Vi^;:^^ 
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^m\z^^^;^th^m2<Dy<:7.h7>i^y^^ JbfEB2 

1 0 0 3 5 1 ^ ^ y ^^ffi-^ h 

m^*: ^ y-? (Dt^- T f^— ST*ag!6lJ {znt? 
[0 0 3 6] ^n';^ h7>'i^:^^ 

-< :^ — >^lHl^t^±PSSr-«;^^o#^^(C/h$ < SiJPS-t*^ 
[0 0 3 7] 

[0 0 3 8] r c^5S^m<*^ ^ y 1 0 f^. lil 1 {ZTTi-tX 
o\z^ ;^^y-feyur W 1 1. n i>7^=i— -^1 2. :/u 
- ^1 3. ir:^;^Ti^:/ (S/a) S^i 4. 
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[0 0 3 9] y ^ y -feyWT 1 1 ^^^^i^y ^ y 

-fe/i-^^^^i-^^s (:^mmmmx-\ft I em) (o^mm 

i^^^y<->^FC 1 0 l-'FC 1 1 6^5-^ hy ^-Xtfttc 
S^j^t^-CV^5, ^LT. y ^y-^/uS:«^'r5 1 6<@ 

7(? [ 0 0 4 0] -fe/P^— y hUT(;i, 4?ij60-feyw;^ h y :x 

i5^CSTll~CST14 fCl4>S^$^^T^^^So 
[004 1] -fe/U^ h y ^^^C ST 1 1 fi. n5^-r^yV 
MOS VJiy-J^:^^^^^^^:^^^:^ Yy:^-J:^9Tli \ 0 

101, FC102. FC103. FC104fCj:9« 

[0 0 4 2] -feywj:^ h y :y^C S T 1 1 tC:^oV^■Cf^. 
;^ h^Vi^^^t^TR 10 1 S::^^LTfcr5/ h^B L 1 1 
^^^^nT^^^5— ocoy— KmSND 1 IfC^S: (2|s:|| 

-^iJ' FCIOI. FC102. FC103, FC104 

^'^i/i^FC 1 0 1. FC102, FC103, FCIO 

.4<ote;&6omSll*tL-€ixS^.^^:7'u— h^PL i i, 

PL 12, PL 13, PL 1 4i;iSiK$tT.-C*3!9. 

y ir/i-t LT<D#5i^mi*^^>'>'v'i$^FC 1 0 1 . FC 

102. FC103, FC104 (0^tl^t\.\Z,M LT3a 

3i (c: X - o # # 3Z,;t^;6s -e # 5 i p ^ V ^ 5 o 
y-K®ffiNDl lS:*#i-^:S^03SKm^*:=3e 

iO -^/^'i/i^FC 1 0 1. FC102, FC103. FCl 

[0 0 4 3] ir/u;^ hy ^'^^CST 1 2f:i. n^^^/U 
MOS h^>'v^>^^;5*^;i'5-'^;^ h^Vv^;^^TR 1 0 
2, ^oJ:a[^-jiJ|ciB?iJ^ti.yt?S^mi*^^>''>'v^i$'FC 

105, FC106. FC107, FC108tC<t!9« 

[0044] -feyi-y^ h y S T 1 2 f;iii5V>Tfi. y< 

40 ^ V>:^;^i$?TR 10 2 ^r^LTt'^y h^B L 1 2 

jKigg$i^TV^5— ooy— KSffiND 1 2^zjA^})±/u 

t \^X<D^mMi^^^^^<iyi$' FC105, FC106, 

FCl 0 7, FCl 0 8<D-:^(Dmm^^miicmm^ti 

"CV>^o ^^mMi^^^y<iy^ FC105, FCIO 
6. FC107, FC108 (D{&:)7<omM^^^tl^ixM 
— h^^PLll, PL12. PL13, PLl 

^r^^i/^ F C 1 0 5, FC106, FC107, FCl 
0 8<D^tl^tliiZM\^XiSiiL^Zy^—:$^(D^^ji:^t^X^ 
50 5 J; 5{c^g^$tLTU^5o ?i:Jb\ Kmi^ND12S: 
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*^i-^iS^<o^^mi*=3e^^^'?v^FC 1 0 5, Fci 

06, FC107. F C\ 0 S(0'f—^T^'^::^\t.—^ 

[0 0 4 5] -fe/w;^ h y ^^ij^c ST 1 ai^i. n^^^^/i^ 

109. FC110, FClll, FC112[Cct!9« 

[0 0 4 6] -fe/l^^ h y V^C S T 1 3 {C:fcV^Tf^. ^< 
7s h7:^v?;^^TR 1 0 3«::frLTtf5/ hJiBL 1 3 fc 
^^$tbTV>5— ooy — KmSND 1 3 JC;^^!; ir/u 
fc UT(?:>5iK®^jc^^^^V^ FC 1 O 9, FCI 10, 

FClll, Fc 1 1 2(D—^(omMfi^^m\z,mm.^f\^ 
x\f^^. ^mmmw^^y<^y^Fcio9, Fcii 

0, FClll. FC112 (OiiL:f^<DmM\t^iX^th^ 
^CST'W— hilfeP L 1 1. PL12. PL13, PLl 
■ 4JcS^$ixTi3!9. ;^^y ir/u^ L.T<^*5£Sim^=3e 
• i-^^i^^^FC 1 0 9, FCllO. FClll, FCI 

*^-r5^^cD5S^m^$:^-^^^"i>'^5^F C 1 0 9, FCI 
10, FClll, F CI \ 2(Dv'—^T^'^:^y±—1& 

[0 0 4 7] -fe/U-;:^ h y V^C ST 1 4fi. nf^^-^/l^ 
MOS h7>'>^-;^i$^;6^^?i'5^<^ h^^'-^-^^^TR 1 0 

4. feiTJ^l^— jiJtcia?iJ$n:t§S^mft:=3f.^^N-exi$^FC 

113, FC114, FC115, FC116{CJ:«9« 

I 0 0 4 8 1 -fe/U-;^ h y >^i/C S T 1 4 ^C*3V^Ttt. y< 
7 h^^-^^^^^TR 1 0 4^:^^LTtf5/ hi^B L 1 4 

t Ura^^S^li^^^ae^y^v'iJrFC 1 1 3, FCI 14, 

FC115, FC116 (D-':)5<DmMt^^mz:mm.^t\^ 

"CV^5o ^^S^S^f^^^-^v/^J^FC 1 1 3, FCll 

4. FC115. FC116 o{t!i:;&'iO®Sf^-tix^ixS 

hiSftP L 1 1, PL12, PL13, PLl 
4tcajgg$ttT*5t). p«^y-fe>'W«!: bT<75#3fi^®j:*::3e 
•^^<V^FC113, FC114, FC115, FCI 

1 e(r>^t\.^th\:in\^xmiL\:L'r—^fi^m^i2^^t^x^ 
S J: 5^-W^$i^rv^^o /'-Km®NDi4^ 

^♦^^^^tOSS^mi^^^e^yN-v'^ FC113. FCI 
14, FCI 15, FC 1 .1 6<D7^— ;^T:^^-fe;^fi— g 

[0 04 9] LT. -fe/u;^ h y V-i/C S T 1 1 , c s 

T 1 3S:«J5gi-S>'<;^ Vi^;^^TR 1 0 1. TR 1 

0 3 (D^— hm&t^^^m<om i<^i^— k^wl 1 1 

ftgg^iT.. -fe^u^ h y V:/C ST 1 2, CST14Sr« 
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J4 

^-t^y<:^h7>'i^:^^TR 1 0 2. TR10 4<O'ir— 

hmS;i5^ii<^^2coi7~ K^WL 1 2^cS^$i^Tv^ 

[0 0 5 0] uf^v'^^-yi 2i^. T h^UP^i^^^thtc 
17— KjIS. is 1 (DmXitWL 1 1 *fc(iWL 1 2 (C. jTc 

-Ri^^it^Jo -tUT. ni>7^=i— :^l 2tt. 
K^JCfi. mi<OU— KWL 1 1 tM2<7?!7— KilSWL 

1 2 <Sr2£it;i|gi& U ^2(^:)Kif^^- micft, 0ico 

17— KWL 1 1 tm2(OU— K«6WL 1 2 Srl^^tClKiij 

[0 0 5 1] T'U'— ^1 3fi. 7^— i^^T^-fe;^ 
^tCT KU^it^$ixfc:/U— h^P Ll 1--PL14 

#3i^;&sff;t^ J: ^^^SfSmjEO V. VccSrH]*PL. ^ 

*5x sasBLfci ^ ^ y ir/wT u-r 1 i(c*t-f6r 

— h^PLl 1 — PLl 4{l^tL-?tiiajgc6^tcr Ki^;^ 

[0 0 5 2] •fe>'::^r>:/S¥l 41^. tf^^h^BLll 
*3<tt^BL 1 2;dSSjgg$tvfcir>';^7'v:7"l 4 1 if 
50 5/ hms L 1 3*5j:t;^B L 1 4 :d^t^if^^^ti± >':^T 
rT'l 4 2S:*LTV^5o *-fe:^-^T>>^l 4 1, 142 

ft. ^#3i;^^fc^v^^i^;^tfclL^{c. t'^^hi^BLi 

I'-B L 1 4^cSg;2^ai$ix:fe7^— i?«:^y^LTit*i 

[0 0 5 3] :i7 7A7^=2— 1/1 5*i, r Ki^J^it^ici^; 

C-Cir>';:^T V^l 4 1 . 1 4 2c?:)ilS^^-fe:>'J^r>'^ 

[0.0 5 4] 7i*3, ttri&LfcJ: ptc, 
40 3SSI^^*:y ^ y 1 0 fi. m 1 (Omi"^"^- K i: ^ 2 Ofi^t 

^— K-efiifpRrHgT% fc<^:x^^lll^L/.^v^ffi^J^SI^[HIK^c 

i&{'^^— K-Cfi^l C017— K^WL 1 1 tM2(D}7— K 

'i»wL 1 2mi^L\cmif^'^. ^^mmi^^^^<i^^-' 

®1C0!7— K^WL 1 1 i^2<^)!7— K^WL 1 2^f^ 
(D^^y<iy^, 't^J:t>'ib^ 1 co-feyu::^ h y V^C S T 1 

1 (^i^ticsT 1 3) <7>^^m^^^=^-^^^*'>^o— oi: 

50 ||2(D-fe:/u;^ h y >^^C ST 1 2 (*;tf:iC S T 1 4) 



J5 

L 1 4) fe/KCJ; l9#sB^{j5r^5^;t 

^BLll (*fcfiBL13) feyl^ 

[0 0 5 5] ^[c^ ±mmf$.\zx^m^uii.^sxz/m^ 

ii*«r> ^l(^i5f^^-KcoS-&il|2<7>i!jf^'=E~KO 
*3wr-eW:. !7-KIIWLl 1 t>^U'— hUPLl 

ST 1 lOSS^mi^^-^'/^'v^^^FC 10 1 S:ri5'-fe;^t- 

[0 0 5 6] *-f. mi<omif^—h^\c:tsn^m^itii< 

[0 0 5 7] m 1 CO»lf^^~ KOSS^^ttS bifaf^ 

^B L 1 1 ^ivcc/2^c@^$:^^Tv^So :i<^t»cte-e. 20 
uf/'r^—^l 2tcJ;t)SS^$ixfc!7— KlftWL 1 1 J;i 
Vcc + a;d53]:^jp$tbT^/^^ h y Vi^C S T 1 l:feJ:U^ 
C S T 1 3 t^m^^th^^ :ith\cX t) . ^'^^i^ h ^ V^:^ 
iJ^TPlOl, TRl 0 3:d^m7M^mtf£V . / — 
SNDl 1255 1^5/ MlBLl IJC^Sg^tt. 
ND 1 3:^^\^y hms L 1 Slcg^^ix^o igfefC, 51$^ 
^tL/cyu— hilftP L 1 1 (OmiSLt^ V cc y 2 Tb^bOVkC 
§3«9mx^ix. {^*< i: tjtr^/ h^B L 1 1 , BL12 

[0 0 5 8] 51^:7'^— h^P L l l <DmiiL7!}^0 30 

#^ #^il*^<39:/U— h^P L 1 2'-'P L 1 4<^mffi(tV 
cc/2Jca^$ix5o ^i^ott, 3lJR>^U— h«|PL 1 
ltC^^$fl.TVN55S^m^*:^^^>'>i?^FC 1 0 l;d5y 
- KSffiND 1 IffiiW^bT^U- hSiPL 1 Iffl'l^C^J'SL 

Tv^i^^^ (x-^* 1' ) > 7c05i^@clrS>y-:^rS]lcmag 

F C 1 0 1 7)5>^U— VWiP L 1 ifflij^i^e^y — 40 

ND 1 l{l!lt::5>®bTVNtL« (t'— >$^' 0* ) . 

[0 0 5 9]' Lfc;dS-or. fc' hi^B L 1 1 
(i. 5S^®^^-r^^i>'^ F C 1 0 1 twT^— ^ • 1 ' ;dSia 

'Cv^^®'g^^c:{i/J^$<7t5o — tf^/h^BLiii: 
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J6 

5/ hjiSB L 1 2 JC^;t bJx-5o 

[00 6 0] :i;iT% -^i^T^Tiyifi 4 1 t^mmt^ 
hlftB LI ityfiy MlB L 1 2 

So wi^^c<t 9 . mmmV^^^^<iy^ F C 1 0 1 Ky^— 

^' 1' 2i5|s^g^?ttTv^fc»-^tc^i, ti-^/h^BLii 

ttvccjc, tf->^ hlftBL 1 2«:0Vl::]^ib$tL-5o — 
*s SS^Sf^^^-^^'^v'^FC 1 0 llCT^— i^' 0' Ji^lS 

lg^i^"rv^^^:S^^^:tt. ify h«SB L i i fio vtc, f 

hllBLl 2{iVcciCigS&$iX'5o 
[00 6 1] U^(Om^m L.l^Im;l*5V^T. t^— :^ ' 

1 • t^^mm.{^^^y<^^^ F c 1 0 1 (cl^^g$i^Tv^;rc 

$6>Jc:7'ix«-hil^PL 1 l;d5Vcc;6^e>0 Vfc:§]t)|fe;tib 
ixSo rttJc:J:9. t^— iJ't^tf 5/ hilftB L i i ^^cTJSg^ 

ffib^iw. i^m5M\.f:L^mm.{^^^y<^^^Fci o i 

^.^fc"^. JiiE<^ir>';^T>':7^1 4 l{cj;'5 t'ix hJSB L 
11, BL 1 2<omWib. >^l^— h^PL 1 l<DVccd=^ 
bOV--cO§]«9i&;t(Cj:i9. y^—^' 1' , ' 0' 

[0 0 6 2] JWJiO<t p Jc, hSftp L 1 1 S: 

[0 0 6 3] i:w-5T% eJl±<D|S;e^aiLxm^^:*3V^T. 

y — K®SND 1 1 omffilix 0 c c (Df^X'^W] 

-t^o X^tLt^oX. Vcc/2tC@S$iX7t^iSS^O>^U 
— LI 2-P L 1 4^c:^^$;h.yt:^iltf^cO§SKm 

i^^^ir^^'v'^FC 1 0 2, FC10 3. FOIOAK^ 
LTt (±1/2) Vcc;5^ffIJP^tl^r ^ (C^iSo 

jc, ^ss^<r:) y — Km@N D 1 2 \cmm^ ^tz^m'm.w- 

^^y<l^^F C 1 0 5 hlSPL 1 KOmm^ 

<t T^'SrStt'So wCOS^(757^-r 

tti^igit^^cDy- KND 1 2(7:)1;ffiSKjtc J:oT8t^>5 

5S^Si*=^^>'<v'^FC 1 0 6. FC10 7. FC 
1 0 8;65^{fi:755@^$tLfc>^u— h^P L 1 2, PLl 
3. P L 1 4 i:<Dra-r?$^^aSrfl^^UTVNS(©-e, ^ 

(1/4) X (±1/2) Vcc= (± 
1/8) V c c tti:^^ ^ti. J— KSffiND 1 2 <t:/ 
h/^P L 1 1 r^lc^mffiMJ^ (± 3/8 ) V c c T'fo 
So UyS:;dSoT. 5^^®fls:=3e-\^^<v-i^ F C 1 0 5 (3 
/8) Vcc<^. ^ F C 1 0 6 . FC 

107, FClOS^i: (1/8) Vc ctO-r^^;^^ — >^ 



■ 
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17 

ri. (.^-fixtj (1/8) Vcc- (1/2) VccCO'r 

[0 0 6 4] ^:lx\ m^i^timmmi^^^^<iy^Fc 

cc/2^CM$^^. ^^{1^1^— h^PL 1 2S:Vcc/2 
^>t>0Vt;i§Jf9jftx.T. SSl^-jy h^BL 1 1, BLl 

tt. ^m^<Dyiy—h^PLll, PL13. PLl 
4<D®ffifiVcc/2(C@^Sn5o -(Otfeli-c. 5^ h 
^BLll, BL12 \zU^y^—'$'kZJt^CtLm.^(OMilti 

tmt>n. -tUT. -fei^;^T>':/i 4 idssi4>fb$ix 

[0 0 6 5] &sT. mik:^\^—hmPLl 3, PL 14 

T. y—h*mM^Di i^^mi-^±x<D^mmP^^^ 
[0 0 6 6] &.±(D'tjuj^ h y ^^i/c s T 1 1 (D^mm 

i^^^y<->^FCl 0 1~FC1 0 4 ^m^f)^^ 

!7— KilftWLl l^<OH]apmjE;dSmagmEEVcc+ad^e> 
0 VtC-^«9mx.btL. ^afi^2(Dl7— K«|WL 1 2-- 

^y<->^FCl 0 1—FC 1 0 4fc*f-r'5iljeg;d^o— S 

ST 1 2<7>y — KSSND 1 2S:**-t-5 4O05fi 
^^^^^^{^•^''^•v'i^ F C 1 0 S'-FC 1 0 8(COV^T. 

^^^i'^>'->i5' F C 1 0 S'-F C 1 0 8 tC0V^T, iS^^tti 

^5'FC102'-FC104 (Dm-^ t IH^^tCtrtPiX^ ^ t 

[0 0 6 71 CltLtCj;^, ^mm,f^^^y<iy^FCl 0 

m^tHL^XT'^ :^^—y'^^\f^i^x(Dmmmi^^^y< 

v^i?^ FC 1 0 2--FC 1 0 3, FCIOS — FCIOS 

:d5-[pI^oS^StiA;^ (y^^u^/v'^) $ix7twi:fc;t 

[0 0 6 81 mmc, ^<!:;^«S*fffiilOfcf5' hl^B L 1 
2(Dct'f5if^Cfo5?*^mfr=^-r^^"v'i5'FC 1 0 etmtii 
SiXTtS-^tcii, *-ri7— K^WL 1 2;SlSil^R$i^T^^• 
h^:/v?;^^TR 1 0 2;5s^ii*feSitc«:i#$tL. 

— h^PLi zt^msb^tix, mM(DmM(D'r—$'j!i>m 



(10) ^^§12 0 0 0- 3 4 9 2 4 8 

14. PLl 1 ^m»imw}i.xmmmt^^^^<iy^ F c 

107, FC108. FC 1 0 5<oy 7U3/v^^i5f^;65 

[0 0 6 9] ^V^T. 17- K^WL 1 2 «r^jl«l^^t^tC 
L (OVigK) . !7— K^WLl iSrSS^UT. h 
7 l^i^^ T R 1 0 2 ^^ii4^agt-§3 19 h ^ 

>'i^;^i5'TR 1 0 l;is^ii4tffifc:{Sit$ttS, -^rUT^ 
T'U— h^PL12, PL13. PL14, PLll;dS 
IS»:Sib^FttTSKS#:^^^<v'^^FC 1 0 2, FCl 
70 03. FC104. FC 1 0 1 (Dy ^U^y' v^^lftffdStT 

[0 0 7 0] /^io. wtbe><^$iJ^*^. :S-figS^tfs/ hco 

[0 0 7 1] S 1 Oiif^^— Ko#§ri^;»iljf^ 
fci:^«. 3S^«ffFC 1 0 lf;i*fLT7^— ^^S:S#5i 
tf©^*i. micoy— mwLi 1, 

p L 1 1 \^±mLtcm^mi.mi^(om^tfmm(omWit: 

m^oo, tr';/MlBLll, B L 1 2{iir:/;^TV:7^ 
14 1 UTStMcot^— ^ S:;;^ h S J: 5 SSffilfgib 



y<i>'fiiiC'o\,^x^i±>:^r>'y'i:mmmm^'r. s!^m 

io 0 7 2] Mc»^\at. o r>7^=i--/i 2 tcj: JpffllBi 
^.t^^T Ku;^fg:£$tiilJf^^tLfc:l7— mWL 1 1 (C 
*fbTSaS®JEVcc + a;d5ffliP$nSo ir 
^0 jv:^ V V i^^C S T 1 1 r^mi^^ti. ^<:^ h V 1^-^:^ ^ 
TR 1 0 l;ds^ai4Sffi(c^S:«p$tbSo — :*"> ^^aSS^^^C? 

i/CST 1 2 0x<;^ Vy^^-y:^^TP. 1 0 2 fl^^iii^ 
[0 0 7 3] Cc^^tflg-e. — ^1 StdJ: t) 

nwrnht^hT Ki/;^f§^$^ttjlJf^$tL}t:7'u— h^P L 
iltditUT. ^fiS*l(;5:7"i^- hatcSiSD^n-SVcc/ 

2 ;t T 0 V Rl^P $ ix. ^ T^Simffi Vc c d^^^D 
:£fc. h^P L 1 2 — P L 1 4 

50 tCJi. — = — ;/l SfdJ: 9 Vcc/2 755H3iD$ix 
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5o :L<ot^. m^^y \ lY^. :^^J^'f^— 

10 0 7 4] J: v) . ^mM<t^^^^<-:^i^ F c i 0 

1 ti^h^<^ h 7 Vv?-:^ ^ T R 1 0 1 i^it LTlBgcT^— iJ? 

0' t)m^i2<^titc^mmi^^'Y^<i^^ i: 

25^ If 5/ h^lB L 1 1 ^:^^LT-fe>^r>:/l 4 1 TiS 

[0 0 7 51 w^-Cx ■fe>:^T>'>^l 4 1 

-fe/u;^ h y i^i/c s T 1 1 (OS^stL^^ss^ffiflc:^ 

t). SSMmff^^^^'v-i^^F C 1 0 1 tcfir"— 0' 
0' 0|ES*t^dS«:j^$n^p 

10 0 7 6] — ir>'::^r>:7"l 4 1 t;^^aco7^— ^ 
4 1 tCct t) hf 5/ hjglB L 1 1 dSVccCl h^^^y^tl 

0 1 ^iZi^y"-^ ' 1 • ti>m^72,^th^o 
[0 0 7 7] WJiO i 9 Jc:ilg^$nyb?S^mff ^•^>'^•v' 
^ F C 1 0 1 td^lK^ixfcr^L^— hil^P L 1 1 SrffiV^fc 

s#az^^^^Tofc^. ii^r^-u- hj»p L 1 i;d5maim 

JEVcc;6^bVcc/2^cM^?i^^ ^^ffittT'u— hiiftp L 1 
2^Vcc/2d^lb 0 V(C§]i9^xT. S£Efcr:y hi^B L 
11, BL 1 2;dSo Vfc-r XSixT. ^fflttflgi: 

Stt^o ^LT. ±aiUfc5S^®^FC 1 0 icom^th 

bJx^o ^igJ^OT^U— h^P L 1 1, PL 

13, P L 1 40m{4(iVcc/2 tC@:£$tl.^p :icOiK 
fiiT. t'5/h^BLll. B L 1 2tC|21S-7='— ^^^tCiSi:' 



(1 1) 1#§3 2000-349248 

20 

iSmt^tbX^ ^mmi^^^^<i^^ F C 1 O 2<Dy'-^ 

[0 0 7 8] Jl^T. hiSPL 1 3, PL14 

tC*M.Tt>ru-MftPL 1 2 t l^«0^f^;65?Tt>iX 
T. KSSND 1 1 ?r**i-5^T0^^1;(*::^^ 

[00 7 9] &L±(0±/i-^ h y >^:^^C S T 1 1 (D^MM 

f^^^y<iy^FC 1 0 1— FC 1 0 4 \zMT ^Mmfi^o 
JO -gJcBg;t^uib*5J:t/MS#iZ^^;65^T^ix7ts^ ^i<o 

17— K^WL 1 1 ^(O^MmEEit^mMMS^V cc + a ib^h 

0 V(C^5gix.6ttx <^St^^2C0l7- K^WL 1 2-- 

-So -r^^fc-fe. -fe>'i-^ h y ^^iJ^C S T 1 1 c05SK®#:^ 
^y<iy^ FC101-FC104 (c*r-r-5ajgc:d^o— 

lcK;?ffflb:fo^J:t;^S#ti2i-^^S:ffofcm. 'fe>'^^ h y >- 
^CSTl 2<^y— KSffiNDl 2Sr*^-f-S4 0(^5S 
^S^^^^^^^'v'r^'FC 105--FC108 fdoV^T. K 

;^ffib*5j:t;5||:s^ai;?^Si,f^;asifTfcnSo rixfeSSKm 

20 ti^^^y<iy^ F C 1 0 S'-'F c 1 0 8^c:ov^T. ^^ffl 
b*5J:t;^SS#ii;^^lt)f^Ji. Jb5Bb;/t3SKSft::^^xN'v 

i^'FCl 0 2--FC 1 0 4(Dm^tmmiiZfji:>ri.^o 
[0 0 8 01 rix(C<t!9> ^l^mit^^'Y^<iy^FCl 0 
K^ffi l^Xr"^ :^^—y'^S:\f^±X(OBkm9,t^^^y< 

i^^FCl 0 2'-'FC 1 0 3. FC 1 0 S'-FC 1 0 8 

[0 0 8 1] iJctc. ||2 0lij{'^^-Ktcio»t^i£^aib 

30 [0 0 8 2] ro^2(7)B!jf^^— K^C:^oV^-C^l. 20C7) 

FClOlirFClOS. FCIO 
2i:FC106. FC103tFC107. FC104 
<!: F C 1 0 8 > FC109i:FC113. FC 

110i:F_C114. FCllltFCllS. FCl 

1 2i:FCl 1 6S:*ti:bT. -t^O^^SiS-fpitc J: 9 *S*i 

[0 0 8 3] M 2 gpibf^^- Kcosa^a bi&{^ 

KSSND 1 i{RiJ;6='?>:7"u— hlftPL 1 1 fiytcfpjd^ 5 
f^(-. ^mmf^^^y<i^i^FC 1 0 si^rfi^-hmPL 

1 IffliJd^^by— KSffiND 1 2«y«wf$];5*5:S^fp3lC^5^® 

b. ^<D^m&o^j:mmxy'-^:ii^^^^thx\^^^ t-r 

So 

[0 0 8 4] ^OKIiKSgT'fi. rT'U— hl^P LI 1--PL 
1 4 t tf s/ h/»B L 1 I'-B L 1 4fiVcc/2*ce:^S 
ixTi/^5o rcT% !7— K/=I^WL 1 lioJ:t)^!7— Ki^W 

L 1 2 tmmzmvi^ tlx m,Mm.iEv cc <xi>mm^ix 

50 So ^ . -fe/u;^ h y V^CST 1 1 . c ST 1 
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aOx-^-X h7 Vv?;^-$^TR 1 0 1, TR 1 0 2;d5aii*t 
JglC^it^tt. KmSNDll, ND 1 2 Jilt's/ h 

ilBLii. B L 1 2t::^gS$ix^o ^iis, 

H^lCli-t/u^^ h y V^CS T 1 3, C S T 1 4 ^T^^'n":?^ 
h^^'v^^^^TR 1 0 3, TR 1 0 4 

KmSND13, ND 1 4 ttr^/ h^BL 1 

3, B L 1 4Jcg^S!$tL5;6S. JKT-ett. -fe/w;^ h y > 

i/CSTll, CST 1 2co;^tcag LTlftWi-^o 

[0 0 8 5] hjfilPL 1 icon 

hi^BLll, BL 1 2^5 0 V(c:-r = 7-<XSttfc^. 

[0 0 8 6] ^1 3*c:J:l9il5^>^ 

hi^PLl 1 iOlKSLJdSO V;6=^e>@iIgfflJEVcc 

1 2'-PL 1 4<^5Sffl:fiVcc/2tCBSStb^o ctbm 
J: 9 . F C 1 0 1 (cf^TcO^SirK 

IP] tcmagSffi Vc c RIJ D $ ixX c05J-;Stftffi;6SS:te 

tr^x h^BL 1 1 CDm-fitfi 2/ h^BL 1 2 J: !9 • 

[0 0 8 7] r r-e. ir>'^TV:/l 4 l7b^iS^<h^ 
tl. t'^y h^ftB Llli:BL12 (DMiSLMTb^i^m^tlX 
^^iti^ti^tthkZ^ hSfeBL 1 l;65VcctC, 
hllSBL 1 2:65 0 VfCieUj^ttSo ^^ii^. ^l^—h 

BP LI iomffi;d5aMmjEvccd>e>o vtw^!9gix.b 

[0 0 8 8] *M2(7)iijf^^— K^C*5V^Tt>. ffl!*i±J b 

xmtcioft5*^^y— Km@ND 1 1, ndi2(7:>® 

*a:^l&(;i<J: 9. m<iLt^ (1/2) Vc c fcH^e^jxyt^ 

iltf^O^U- h^P L 1 2-'PL 1 4tcSj§E$tufc*il 
*^cr)^^S^J(L:^^y<ix^FC 1 0 2'-FC 1 0 4, FC 
1 0 S'-FC 1 0 8C*fL-C (±1/2) Vc c ;dS^*0 

iJ'FClOl, FC 1 0 5co^;9^ttlU^r»S'X.5t??. 
:7"l^— hiSiPL 1 l<om{iLlb^Voc/'2\zm^tl. 

:7'u— hilSPL 1 2comffi;6SVcc/2;e)^e? 0 vtc^t)^ 40 
x.bi^T. SSt'iy h«ftB L 1 1 , B L 1 2:65 0 V{C-Y 

Mm^*:FCl 0 IcoBK^fflbBf^tlil^coaf^SrtTo 

h^P L 1 1 , PL 13, PLi4om{4liV 
i?^FC102, F C 1 0 6(Dv^—^^^±>':^T>yi 4 
[0 0 8 9] 4^T> h/^P L 1 3, PL 14 50 
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JC^-LT hiSP L 1 2 i: i^«<7>^f^]6SfTi^i^ 

(o^mmi^^^^<->^\::MLXv'—f'(Dwm%y2:^ti^n 

[0 0 9 0] Z(OXo\CLX. 2 <7>l&ft^— K{C:Jo 

i^^'^T^'-r:^^— ySrSJt5ta><7?, mCT^±:^xm 
f^S« # ii^:6^ 6 t ai** "Cco ;^ — :/IsI 

»jc:RB;fe$*i5o :^Mmmm<Dm^. y^^::^^—y<0± 

[0 0 9 1 ] ]^±Ift5gU7tJ: ^td. 2|s:|liS?l^agfr J:tt 
fi. ;^ ^ y -fe/WT iy-f 1 I Sr^g^c^ir/U:^. ~ y h u T IC 

CST11'--CST14 tc4>!l«J L. ^iryuj?^ h y ^-^C 
S T 1 1 --C S T 1 4 f;lioV^T^:i. h =7 
itLX\^V hiSftt-SSc^tb^y — KND 1 1— ND 1 4 

L^— h«lP L 1 I'-P L 1 4\zmM.l^X^'^/u:^ h y 
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